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E X E C U T I V E S U M M A R Y

I N T R O D U C T I O N

T h i s d o cument p r e s e n t s t h e F e a s i b i l i t y S t u d y ( F S ) f o r t h e O f f - F a c i l i t y S o i l s O p e r a b l e U n i t o f t h e
V a s q u e z Boul evard a n d I n t e r s t a t e 7 0 ( V B / I 7 0 ) S u p e r f u n d S i t e l o c a t e d i n t h e n o r t h - c e n t r a l s e c t i on o f
Denver, C o l o r a d o . The p u r p o s e o f t h e FS i s t o i d e n t i f y and e v a l u a t e a range o f r e m e d i a l a l t e r n a t i v e s t o
a d d r e s s human h e a l t h concerns a s s o c ia t ed w i t h p o t e n t i a l e x p o s u r e t o c o n t a m i n a t e d s o i l s a n d homegrown
v e g e t a b l e s i n r e s i d e n t i a l yards. T h i s F S h a s been p r e p a r e d i n a c cordance w i t h E P A O f f i c e o f S o l i d W a s t e
a n d Emergency Response ( O S W E R ) D i r e c t i v e 9355 .3-01 , G u i d a n c e f o r C o n d u c t i n g R e m e d i a l
I n v e s t i g a t i o n s a n d F e a s i b i l i t y S t u d i e s U n d e r C E R C L A .

The VB/I70 s i t e covers an area o f a p p r o x i m a t e l y f o u r square m i l e s in nor th- c en t ra l Denver,
C o l o r a d o . For th e p u r p o s e o f i n v e s t i g a t i o n and r e m e d y d e v e l o p m e n t , t h e s i t e ha s been d i v i d e d in to 3
o p e r a b l e u n i t s ( O U s ) . T h e r e s i d e n t i a l s o i l s e v a l u a t e d i n t h i s report a r e known a s t h e O f f - F a c i l i t y S o i l s
O p e r a b l e U n i t 1 ( O U 1 ) p o r t i o n o f t h e s i t e . T h e l o c a t i o n s o f t h e f o r m e r Omaha & Grant S m e l t e r a n d A r g o
S m e l t e r ar e i d e n t i f i e d a s O n - F a c i l i t y Soi l s OU2 and O U 3 , r e s p e c t i v e l y . The s i t e i s c ompo s ed o f a
number o f n e i g h b o r h o o d s that a r e l a r g e l y r e s i d e n t i a l , i n c l u d i n g S w a n s e a / E l y r i a , C l a y t o n , C o l e , a n d
p o r t i o n s o f G l o b e v i l l e . Most r e s idence s at the s i t e are s i n g l e - f a m i l y d w e l l i n g s , but there are a l s o some
m u l t i - f a m i l y homes a n d apar tmen t b u i l d i n g s . T h e r e a r e a p p r o x i m a t e l y 4,000 r e s i d e n t i a l p r o p e r t i e s w i t h i n
the s i t e boundaries. The s i t e a l s o c o n t a i n s a number of s c h o o l s , p a r k s , and p l a y g r o u n d s , as w e l l as
commercial and i n d u s t r i a l p r o p e r t i e s .

T h e s i t e came t o t h e a t t e n t i o n o f t h e U . S . E n v i r o n m e n t a l P r o t e c t i o n A g e n c y ( U S E P A ) f o l l o w i n g
s t u d i e s d i r e c t ed by th e C o l o r a d o D e p a r t m e n t o f P u b l i c Heal th and Env ironment (CDPHE) at th e nearby
G l o b e S m e l t e r . T h e s e s t u d i e s h a d i d e n t i f i e d e l e v a t e d c o n c e n t r a t i o n s o f arsenic a n d / o r l ead i n r e s i d e n t i a l
yards w i t h i n G l o b e v i l l e , and al so e x t e n d i n g into th e E l y r i a and Swans ea n e i g h b o r h o o d s .
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T h e U S E P A Emergency R e s p o n s e Program c o n d u c t e d t w o removal a s s e s s m e n t - s a m p l i n g
p r o g r a m s , known a s Phas e I a n d Phas e I I , a t r e s i d e n t i a l p r o p e r t i e s w i t h i n t h e V B / 1 7 0 s t u d y area d u r i n g
1998. The s a m p l i n g r e s u l t s a t 18 p r o p e r t i e s warranted t i m e c r i t i c a l s o i l removal based on s u r f a c e s o i l
c o n c e n t r a t i o n s e x c e e d i n g 450 m g / K g arsenic or 2,000 m g / K g l e a d .

Based o n t h e Phase 1 a n d P h a s e I I r e s u l t s , t h e U S E P A d e t e r m i n e d tha t r e s i d e n t i a l p r o p e r t i e s
w i t h i n th e V B / 1 7 0 s i t e c o n t a i n e d s o i l s w i t h ar s enic or l e a d a t l e v e l s t h a t c o u l d present human h e a l t h
concerns over l ong- t e rm exposure s . On t h i s b a s i s , the s i t e was p r o p o s e d for l i s t i n g and was a d d e d to the
N a t i o n a l P r i o r i t i e s L i s t ( N P L ) o n J u l y 2 2 , 1999.

S U M M A R Y O F R E M E D I A L I N V E S T I G A T I O N F I N D I N G S

A s t u d y and two a d d i t i o n a l i n v e s t i g a t i o n s were p e r f o r m e d between 1998 and 2000 in s u p p o r t of
t h e B a s e l i n e H u m a n H e a l t h Risk A s s e s s m e n t :

• P h y s i c o - C h e m i c a l C h a r a c t e r i z a t i o n S t u d y
• R e s i d e n t i a l R i s k Based S a m p l i n g I n v e s t i g a t i o n
• Phas e I I I F i e l d I n v e s t i g a t i o n

Data generated f r o m the s e i n v e s t i g a t i o n s ar e r epor t ed in th e R e m e d i a l I n v e s t i g a t i o n (Rl) repor t ,
which w a s i s sued i n f i n a l f orm i n J u l y 2001. T h e B a s e l i n e H u m a n H e a l t h Ri sk A s s e s s m e n t w a s a l s o
i s sued in f i n a l f orm in July 2001. Key RJ and risk a s s e s sment f i n d i n g s w i t h respect to the d e v e l o p m e n t o f
and e v a l u a t i o n r e m e d i a l a l t e r n a t i v e s f or V B / 1 7 0 OU1 are a s f o l l o w s :

• G e n e r a l l y , m e t a l s c o n c e n t r a t i o n s are h i g h e s t in the f i r s t two inches of so i l and
decrease w i t h d e p t h .

• N i n e t y - o n e percent of the p r o p e r t i e s c onta in mean l ead c onc en tra t i on s be low the
EPA screening l ev e l for l ead in soi l of 400 m g / K g .

J : \ 0 1 0 0 8 5 x \ F i n a l Repor tVFS Repor t .do c October 2001
ES-2



V a s q u e z B o u l e v a r d / I n t e r s t a t e 7 0 S u p e r f u n d S i t e
O p e r a b l e U n i t 1
F e a s i b i l i t y S t u d y Report ____________

• It i s e s t i m a t e d tha t b a c k g r o u n d l e v e l s o f ar senic are w e l l - c h a r a c t e r i z e d as a
l o g n o r m a l d i s t r i b u t i o n w i t h a mean of 8 m g / K g and a s t a n d a r d d e v i a t i o n of 3.6
m g / K g . Based on t h i s , b a c k g r o u n d l e v e l s may range up to about 15 m g / K g or
s l i g h t l y h i g h e r .

• Lead l e v e l s i n b u l k s o i l s range f r o m b e l ow t h e d e t e c t i o n l i m i t (about 5 2 m g / K g )
up t o a m a x i m u m o f more t h a n 1,000 m g / K g . If i t i s as sumed t h a t th e u p p e r
range o f l e a d c o n c e n t r a t i o n s r e s u l t i n g f r o m n a t u r a l and area-wide a n t h r o p o g e n i c
sources is about 400 m g / K g , t h e n the mean of all s a m p l e s tha t are l e s s than 400
m g / K g i s about 195 m g / K g .

• T h e r e is o n l y a weak c o r r e l a t i o n between the occurrence of e l e v a t e d l ead and
e l e v a t e d arsenic in s o i l , s u g g e s t i n g that the main sources of lead and the main
sources of ar senic in yard so i l are not l i k e l y to be the same.

• S o m e r e s i d e n t i a l p r o p e r t i e s c o n t a i n ar senic a t c o n c e n t r a t i o n s s u b s t a n t i a l l y h i g h e r
t h a n t h e e x p e c t e d n a t u r a l l e v e l s . P r o p e r t i e s w i t h e l e v a t e d l e v e l s o f arsenic occur
at w i d e l y s ca t t er ed l o c a t i o n s across the s i t e w i t h no c l e a r s p a t i a l pa t t ern. At an
a f f e c t e d p r o p e r t y , th e c o n t a m i n a t i o n a p p e a r s t o b e d i s t r i b u t e d across the yard
area, w i t h a f a i r l y c l e a r b o u n d a r y between t h e a f f e c t e d p r o p e r t y a n d t h e a d j a c e n t
p r o p e r t y . The c h e m i c a l f orm o f arsenic i s p r e d o m i n a n t l y arsenic t r i o x i d e .

• Lead a l s o occurs at e l e v a t e d l e v e l s in soi l at some r e s i d e n t i a l p r o p e r t i e s .
E l e v a t i o n s occur in all n e i g h b o r h o o d s of the s i t e , but l e v e l s tend to be h i g h e r on
the western part of the s i t e than the eastern part .

• Lead was d e t e c t e d in p a i n t at most l o c a t i o n s where p a i n t was s a m p l e d , wi th 130
out of 144 s a m p l e s h a v i n g v a l u e s above 1 mg/cm^. T h e s e d a t a sugge s t that
i n t e r i o r a n d / o r e x t e r i o r l e a d e d p a i n t m i g h t be a source of lead expo sure in area
c h i l d r e n , e i t h e r d i r e c t l y ( b y p a i n t c h i p i n g e s t i o n ) , o r i n d i r e c t l y ( b y i n g e s t i o n o f
d u s t or s o i l c o n t a i n i n g p a i n t c h i p s ) .

• U s i n g E P A ' s I E U B K mode l t o e v a l u a t e t h e r i sk t o c h i l d r e n , i t i s e s t i m a t e d that
about 45% o f r e s id enc e s have l e v e l s tha t exceed USEPA's h e a l t h - b a s e d goal (no
more t h a n a 5% chance t h a t a c h i l d w i l l have a b l ood l e a d v a l u e above 10 u , g / d L ) .
Of the s e , many (about 71%) have mean l ead c o n c e n t r a t i o n s lower than 400 ppm
( t h e U S E P A scre ening l e v e l f o r l ead i n s o i l ) . T h i s i s m a i n l y because t h e s i te-
s p e c i f i c r e l a t i v e b i o a v a i l a b i l i t y f o r l ead (84%) i s h i g h e r than t h e d e f a u l t value
(60%). I n order t o h e l p d e t e r m i n e whether t h e I E U B K model i s y i e l d i n g r e l i a b l e
p r e d i c t i o n s a t t h e V B / T 7 0 s i t e , U S E P A compared t h e I E U B K mode l p r e d i c t i o n s
to a c tua l ob s erva t i on s o f b l ood l ead l e v e l s in the p o p u l a t i o n o f c h i l d r e n c u r r e n t l y
l i v i n g at the s i t e . Even t h o u g h the a v a i l a b l e d a t a are f r o m s t u d i e s that were not
d e s i g n e d t o s u p p o r t ri sk a s s e s sment , they do s u p p o r t th e f o l l o w i n g :
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A . E l e v a t e d b l o o d l ead l e v e l s occur i n c h i l d r e n r e s i d i n g w i t h i n t h e
s i t e .

B. Soil is not l i k e l y to be the main source of e l eva t ed b lood lead
l e v e l s .

C. E l e v a t i o n s are no t c l e a r l y d i f f e r e n t f r o m areas o u t s i d e V B / 1 7 0 .
I n order t o i n v e s t i g a t e t h e u n c e r t a i n t y o f t h e I E U B K m o d e l p r e d i c t i o n s , U S E P A
p e r f o r m e d a l t e r n a t e I E U B K m o d e l i n g b y r e v i s i n g t h e mode l parame t e r s u s i n g
newly p u b l i s h e d d a t a . U s i n g th e most-recent d a t a a v a i l a b l e on so i l i n t a k e rates
by c h i l d r e n measured d u r i n g a s t u d y by S t a n e k and C a l a b r e s e , th e IEUBK mode l
p r e d i c t s t h a t there a r e n o r e s i d e n c e s where U S E P A ' s h e a l t h based goal w i l l b e
exceeded.
Mean arsenic c o n c e n t r a t i o n s in s u r f a c e s o i l s in s c h o o l s and park s range f r o m
be low t h e me thod d e t e c t i o n l i m i t o f 1 1 m g / K g t o 2 6 m g / K g . T h e mean l ead
c o n c e n t r a t i o n s range f r o m 67 to 256 m g / K g .
In some cases, l e v e l s o f ar s enic in yard s o i l are s u f f i c i e n t l y e l e v a t e d to pose a
r e a s o n a b l e m a x i m u m expo sur e ( R M E ) excess l i f e t i m e cancer risk above a l eve l
o f I E - 0 4 . Based on current d a t a , about 3 percent o f a l l p r o p e r t i e s fa l l in t o t h i s
category. M o n t e C a r l o m o d e l i n g p e r f o r m e d a s part o f th e u n c e r t a i n t y a n a l y s i s in
t h e B a s e l i n e H u m a n H e a l t h Risk A s s e s s m e n t i n d i c a t e s that t h e R M E p o i n t
e s t i m a t e i s l o c a t e d at or above the 99 t r i p e r c e n t i l e of the p r o b a b i l i t y d i s t r i b u t i o n
of risk. N o n - c a n c e r r i sk s f r o m chronic or sub-chronic RME expo sure s to arsenic
are a l s o above a l ev e l of human h e a l t h concern at some p r o p e r t i e s . All of the se
p r o p e r t i e s are a l s o p r e d i c t e d to have RME cancer r i sk s above I E - 0 4 .
S c r e e n i n g l ev e l c a l c u l a t i o n s sugge s t tha t h i g h l e v e l i n t a k e o f soil a s s o c ia t ed w i t h
p i c a behavior in c h i l d r e n m i g h t be of acute non-cancer concern at a large number
of p r o p e r t i e s at the s i t e . Because d a t a are so spar s e on the ac tual m a g n i t u d e and
f r e q u e n c y of so i l p i c a behavior, and c o n s i d e r i n g tha t d i s c u s s i o n s c on t inue to
occur n a t i o n a l l y on the most a p p r o p r i a t e acute R e f e r e n c e Dose (RfD) for arsenic,
i t i s d i f f i c u l t t o j u d g e which (i f any) o f these p r o p e r t i e s s h o u l d b e cons idered t o
be an a u t h e n t i c acute h e a l t h risk to c h i l d r e n . In t h i s r egard, i t s h o u l d be noted
that even t h o u g h many p e o p l e are exposed to arsenic l e v e l s in s o i l s that are
p r e d i c t e d to be of acute concern, both w i t h i n the V B / 1 7 0 s i t e and e l s ewhere
across th e country and around th e w o r l d , t o t h e best o f USEPA's k n o w l e d g e ,
there has never been a s i n g l e case of acute arsenic t o x i c i t y repor t ed in humans
that was a t t r i b u t a b l e to arsenic in s o i l . T h u s , the se r e s u l t s for the acute p i ca
scenario are con s idered to be e s p e c i a l l y uncer ta in, since they p r e d i c t a very
s u b s t a n t i a l risk for which there is no c orrobora t ing m e d i c a l or e p i d e m i o l o g i c a l
evidence.

J : \ 0 1 0 0 8 5 x \ F i n a l R e p o r t \ F S R e p o r t . d o c October 2001
ES-4



V a s q u e z B o u l e v a r d / I n t e r s t a t e 7 0 S u p e r f u n d S i t e
O p e r a b l e U n i t 1
F e a s i b i l i t y S t u d y Report_________

R E M E D I A L A C T I O N O B J E C T I V E S

T h e o v e r a l l R e m e d i a l A c t i o n O b j e c t i v e ( R A O ) i s t o p r o t e c t human h e a l t h . Based o n t h e f i n d i n g s
o f th e r i sk a s s e s s m e n t , the e xpo sur e p a t h w a y s o f concern for r e s i d e n t s in VB/I70 OU1 are i n c i d e n t a l
i n g e s t i o n of s o i l and dus t in and about the home and yard, and i n g e s t i o n of home-grown v e g e t a b l e s . The
c o n t a m i n a n t s o f concern are arsenic and l e a d . The f o l l o w i n g are the RAOs for O U 1 :

RAOs f o r A r s e n i c i n S o i l

A. For r e s i d e n t s o f th e V B / 1 7 0 s i t e , prevent e x p o s u r e t o s o i l c o n t a i n i n g arsenic in l e v e l s
p r e d i c t e d to r e s u l t in an excess l i f e t i m e cancer r i sk a s s o c i a t e d w i t h i n g e s t i o n of soil and
i n g e s t i o n of home grown g a r d e n v e g e t a b l e s which e x c e ed s 1 x 10"4 u s i n g r ea sonab l e
m a x i m u m expo sure a s s u m p t i o n s .

B. For r e s i d e n t s o f the V B / 1 7 0 s i t e , prevent e xpo sur e to s o i l c o n t a i n i n g arsenic in l e v e l s
p r e d i c t e d to r e s u l t in a chronic or sub-chronic hazard q u o t i e n t a s s o c i a t e d w i t h i n g e s t i o n
of s o i l and i n g e s t i o n of home grown g a r d e n v e g e t a b l e s wh i ch ex c e ed s 1 u s i n g r e a s o n a b l e
m a x i m u m expo sur e a s s u m p t i o n s .

C. For c h i l d r e n w i t h p i c a behavior who r e s i d e in th e V B / 1 7 0 s i t e , reduce th e p o t e n t i a l f o r
e x p o s u r e s to arsenic in so i l t h a t r e su l t in acute e f f e c t s .

RAO for Lead in Soil

D. L i m i t e xpo sure to l ead in so i l such that no more than 5 percent of young c h i l d r e n (72
m o n t h s or y o u n g e r ) who l i v e w i t h i n the V B / 1 7 0 s i t e are at r i s k for b l o o d l ead l e v e l s
h i g h e r than 10 u g / d L f r o m such exposure.

T h i s o b j e c t i v e i s c on s i s t en t w i t h E P A ' s g u i d a n c e tha t E P A s h o u l d " . . . l i m i t e xpo sur e t o so i l l ead
l e v e l s such that a t y p i c a l c h i l d or g r o u p of s i m i l a r l y e x p o s e d c h i l d r e n would have an e s t i m a t e d risk of no
more than 5 percent of e x c e e d i n g the 10 u g / d L blood l ead l eve l ."

P r e l i m i n a r y R e m e d i a t i o n G o a l s ( P R G s ) were e s t a b l i s h e d based on th e e v a l u a t i o n and f i n d i n g s o f
th e B a s e l i n e H u m a n H e a l t h Risk A s s e s s m e n t . P R G s are c o n t a m i n a n t l e v e l s in s o i l s that are p r o t e c t i v e o f
human h e a l t h for the various expo sure scenarios. The P R G s were set at background c onc en tra t i on s for
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both l ead and arsenic. It i s e s t i m a t e d t h a t b a c k g r o u n d l e v e l s o f ar s eni c are w e l l - c h a r a c t e r i z e d as a
l o g n o r m a l d i s t r i b u t i o n w i t h a mean of 8 m g / K g and a s t a n d a r d d e v i a t i o n of 3.6 tr ig/Kg. Based on t h i s ,
b a c k g r o u n d l e v e l s may range up t o about 15 m g / K g or s l i g h t l y h i g h e r . L i f e t i m e cancer r i sk a s s o c i a t e d
w i t h e xpo sur e t o background c o n c e n t r a t i o n s o f ar s enic a r e a p p r o x i m a t e l y l x l O ' 5 . Lead l e v e l s i n b u l k
s o i l s range f r o m b e l ow the d e t e c t i o n l i m i t ( a b o u t 52 m g / K g ) up to a max imum of more t h a n 1,000
m g / K g . I f i t i s a s sumed t h a t t h e u p p e r range o f l ead c o n c e n t r a t i o n s r e s u l t i n g f r o m n a t u r a l a n d area-wide
a n t h r o p o g e n i c sources i s about 400 m g / K g , t h e n the mean of al l s a m p l e s t h a t are l e s s than 400 m g / K g i s
about 195 m g / K g .

I n a d d i t i o n t o th e s e P R G s , E P A h a s e s t a b l i s h e d P r e l i m i n a r y A c t i o n L e v e l s i n t h i s F S . T h e s e a r e
e x p o s u r e p o i n t c o n c e n t r a t i o n s ( E P C s ) above wh i ch some r e m e d i a l a c t i o n i s warranted. An EPC is a
cons erva t ive e s t i m a t e o f t h e mean c o n c e n t r a t i o n w i t h i n a n i n d i v i d u a l yard. T h e s e a c t i o n l e v e l s are: ( 1 ) a n
EPC of 47 m g / K g ar s en i c , which i s the l e v e l a t wh i ch the B a s e l i n e H u m a n H e a l t h Ri sk A s s e s s m e n t
p r e d i c t s the RME acute non-cancer H a z a r d Q u o t i e n t i s gr ea t er t h a n 1 for the Case 2 p i c a s cenario; (2) an
EPC o f 240 m g / K g arsenic, which i s th e l ev e l a t wh i ch th e B a s e l i n e H u m a n H e a l t h R i s k A s s e s s m e n t
p r e d i c t s R M E l i f e t i m e cancer r i sk s exceed 1 0 ' 4 ; ( 3 ) a n E P C o f 2 0 8 m g / K g l e a d , wh i ch equates t o a l e s s
than 5% chance t h a t any c h i l d w i l l have a b l ood l ead v a l u e above 10 u g / d L based on the IEUBK m o d e l
a d j u s t e d by u s i n g s i t e - s p e c i f i c d a t a on the l e v e l s o f l e a d in house d u s t and the r e l a t i v e b i o a v a i l a b i l i t y o f
l e a d in s i t e s o i l s ; and (4) an EPC of 540 m g / K g l e a d , wh i ch a l s o equate s to a l e s s than 5% chance tha t any
c h i l d w i l l have a b l ood lead v a l u e above 10 u g / d l based on an a l t e r n a t e IEUBK mode l run (see A p p e n d i x
C). T h e s e c o n c e n t r a t i o n s equate t o the E P C s used in the B a s e l i n e H u m a n H e a l t h Risk Ass e s smen t and
any e v a l u a t i o n of c o n c e n t r a t i o n s of l ead or arsenic in r e s i d e n t i a l yard s o i l s must use the same s a m p l i n g
m e t h o d o l o g y as the RJ and same e v a l u a t i o n m e t h o d o l o g y as the r i sk as se s sment to p r o v i d e c o m p a r a b l e
re su l t s .
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D E V E L O P M E N T O F R E M E D I A L A L T E R N A T I V E S

Based on s i t e c o n d i t i o n s and RAOs, a range of G e n e r a l R e s p o n s e A c t i o n s (GRAs) were
i d e n t i f i e d . G R A s a r e general c a t e g o r i e s o f r e m e d i a l a c t i v i t i e s (e.g. n o a c t i o n , i n s t i t u t i o n a l c o n t r o l s ,
c o n t a i n m e n t , e t c .) t h a t may be taken , e i t h e r s i n g l y or in c o m b i n a t i o n , to s a t i s f y the r equ i r emen t s o f the
RAOs. R e m e d i a l t e c h n o l o g i e s and proce s s o p t i o n s ar e more s p e c i f i c a p p l i c a t i o n s o f t h e G R A s .
R e m e d i a l t e c h n o l o g i e s and proces s o p t i o n s were i d e n t i f i e d for each GRA and screened in accordance
w i t h p r o c e d u r e s d e s c r i b e d i n R J / F S g u i d a n c e . I n t h e f i r s t s c r e e n i n g s t e p , r e m e d i a l t e c h n o l o g i e s that have
l i m i t e d or no p o t e n t i a l f or i m p l e m e n t a t i o n a t the s i t e were e l i m i n a t e d . R e m e d i a l t e c h n o l o g i e s and proce s s
o p t i o n s t h a t pa s s ed the i n i t i a l s c r e e n i n g test were t h e n s u b j e c t e d to a s e cond, more rigorous , s c r e en ing
e v a l u a t i o n o f t h e i r a n t i c i p a t e d e f f e c t i v e n e s s , p o t e n t i a l i m p l e m e n t a b i l i t y a n d r e l a t i v e cost. T h e r e m e d i a l
t e c h n o l o g i e s and proce s s o p t i o n s t h a t survived the s c r e en ing were carried forward for c o n s i d e r a t i o n in the
d e v e l o p m e n t o f r e m e d i a l a l t e r n a t i v e s .

Based on t h i s proce s s , f i v e r e m e d i a l a l t e r n a t i v e s were i d e n t i f i e d a s f o l l o w s :

• A l t e r n a t i v e 1 - No A c t i o n
• A l t e r n a t i v e 2 - C o m m u n i t y H e a l t h Program, T i l l i n g / T r e a t m e n t ( L e a d ) , T a r g e t e d

Removal and D i s p o s a l ( A r s e n i c )
• A l t e r n a t i v e 3 - C o m m u n i t y H e a l t h Program, T a r g e t e d Removal and D i s p o s a l
• A l t e r n a t i v e 4 - C o m m u n i t y H e a l t h Program, E x p a n d e d Removal and D i s p o s a l
• A l t e r n a t i v e 5 - Removal and D i s p o s a l

D e t a i l e d d e s c r i p t i o n s o f the a l t e r n a t i v e s are p r o v i d e d below.
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A l t e r n a t i v e 1 - N o A c t i o n

The no a c t i o n a l t e r n a t i v e p r o v i d e s a b a s e l i n e f o r th e e v a l u a t i o n o f o ther a l t e r n a t i v e s in
accordance w i t h the N C P . No a d d i t i o n a l p r o t e c t i v e or r e m e d i a t i o n measures wou ld b e taken f or the no-
ac t i on o p t i o n . S o i l s have a l r e a d y been removed from 48 r e s i d e n t i a l p r o p e r t i e s at the s i t e .

I n g e n e r a l , t h e no-act ion a l t e r n a t i v e m a y b e v i a b l e i f c o n s t i t u e n t c o n c e n t r a t i o n s a r e be low
r e m e d i a l a c t i on l e v e l s . T h i s a l t e r n a t i v e may a l s o b e a p p r o p r i a t e f o r m a t e r i a l s o r s o i l s which do no t pose
u n a c c e p t a b l e r i sk s t o human h e a l t h or the e n v i r o n m e n t , i f i m p l e m e n t a t i o n o f r e m e d i a l a c t i o n s would
create a greater ri sk, or if the cost of r e m e d i a t i o n is exce s s ive when compared to the ri sk r e d u c t i o n .

A l t e r n a t i v e 2 - C o m m u n i t y H e a l t h P r o g r a m , T i l l i n g / T r e a t m e n t ( L e a d ) , T a r g e t e d Removal a n d D i s p o s a l
( A r s e n i c )

A l t e r n a t i v e 2 c o n t a i n s t h e f o l l o w i n g p r i n c i p a l c o m p o n e n t s :

• I m p l e m e n t a t i o n o f a c o m m u n i t y h e a l t h program.

The c o m m u n i t y h e a l t h program a l t e r n a t i v e f o r t h e V B I 7 0 s i t e wou ld b e compos ed o f two
s e p a r a t e (but p a r t i a l l y o v e r l a p p i n g ) e l e m e n t s : t h e f i r s t d e s i g n e d t o a d d r e s s r i sk s t o area c h i l d r e n f r o m
l ead in u n - r e m e d i a t e d s o i l s above the p r e l i m i n a r y a c t i on l e v e l o f 208 m g / K g ; and the second d e s i g n e d to
a d d r e s s r i sks to area c h i l d r e n f rom p i c a i n g e s t i o n o f arsenic in u n - r e m e d i a t e d s o i l above the p r e l i m i n a r y
ac t ion level of 47 m g / K g . Each of th e s e two main e l e m e n t s of the program is de s cr ibed below.
P a r t i c i p a t i o n in one or both e l e m e n t s of the program would be s t r i c t l y v o l u n t a r y , and there would be no
charge to e l i g i b l e r e s i d e n t s and p r o p e r t y owners for any of the services o f f e r e d by the c ommuni ty h e a l t h
program.

PUBLIC HEALTH PROGRAM TO REDUCE RISKS FROM LEAD

The program for r e d u c t i o n of l ead r i sk s i s i n t e n d e d to be general . T h a t i s , i t i s i n t e n d e d to assess
risks f r o m lead f r o m any and al l p o t e n t i a l sources o f e xpo sure , w i t h r e sponse a c t i on s t a i l o r e d to a d d r e s s
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t h e d i f f e r e n t t y p e s o f e xpo sur e source which may b e i d e n t i f i e d . The l ead program w i l l cons i s t o f three
main e l e m e n t s :

1 ) C o m m u n i t y a n d i n d i v i d u a l e d u c a t i o n about p o t e n t i a l p a t h w a y s o f e xpo sure t o
l e a d , and th e p o t e n t i a l h e a l t h consequence s o f e x c e s s ive l ead exposure .

2) A b i o m o n i t o r i n g program by whi ch any c h i l d (up to 72 month s o l d ) may be
t e s t ed to evaluate actual exposure.

3) A program to r e spond to any observed lead e x p o s u r e s t h a t are o u t s i d e the normal
range. T h i s w i l l i n c l u d e a n y necessary f o l l o w - u p s a m p l i n g , a n a l y s i s , a n d
i n v e s t i g a t i o n t o h e l p i d e n t i f y th e l i k e l y source o f e xpo sur e , and t o i m p l e m e n t an
a p p r o p r i a t e re sponse t h a t w i l l h e l p reduce t h e exposure .

A key component of the r e s p o n s e program is t h a t all p o t e n t i a l sources of l ead at a p r o p e r t y would
b e s a m p l e d , i n c l u d i n g so i l a n d i n t e r i o r / e x t e r i o r p a i n t . I f so i l i s j u d g e d t o b e t h e most l i k e l y source o f
e xpo sur e , a series o f a l t e r n a t i v e a c t i on s w i l l b e e v a l u a t e d to i d e n t i f y the most e f f e c t i v e way to reduce t h a t
expo sure . T h e s e w i l l i n c l u d e a w ide range o f p o t e n t i a l a l t e r n a t i v e s , i n c l u d i n g such t h i n g s a s e d u c a t i o n ,
s o d d i n g o r c a p p i n g o f c o n t a m i n a t e d s o i l , t i l l i n g / t r e a t m e n t , etc. I f e x t e r i or p a i n t i s t h e source o f l ead
c o n t a m i n a t i o n in s o i l , r e m e d i a t i o n o f the p a i n t may be c o n s i d e r e d . If the main source i s j u d g e d to b e
non-so i l r e l a t e d , r e s p o n s e s may i n c l u d e t h i n g s such as e d u c a t i o n and c o u n s e l i n g , or r e f e rra l to
e n v i r o n m e n t a l s a m p l i n g / r e s p o n s e p r o g r a m s o f f e r e d by other agenc i e s , a s a p p r o p r i a t e .

PUBLIC HEALTH PROGRAM TO REDUCE PJSKS FROM PICA INGESTION OF ARSENIC

Chronic cancer and non-cancer risks f r o m i n c i d e n t a l i n g e s t i o n of arsenic in soil w i l l be addre s s ed
b y t h e s o i l r e m o v a l / d i s p o s a l c omponent o f t h i s r e m e d i a l a l t e r n a t i v e . T h e p u b l i c h e a l t h a l t e r n a t i v e f o r
arsenic i s d e s i g n e d t o f o c u s s p e c i f i c a l l y on th e p o t e n t i a l r i sk s t o young c h i l d r e n f r o m p i c a behavior. The
program for arsenic w i l l cons i s t o f three main e l e m e n t s :

1 ) C o m m u n i t y a n d i n d i v i d u a l e d u c a t i o n about i d e n t i f i c a t i o n a n d p o t e n t i a l hazards
of p i c a behavior and the p o t e n t i a l h e a l t h consequences of excess ive acute oral
exposure to arsenic.
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2) A b i o m o n i t o r i n g p r o g r a m by w h i c h any c h i l d may be t e s t e d to e v a l u a t e a c tua l
s o i l p i c a expo sure to arsenic.

3) A program to r e s p o n d to any observed i n o r g a n i c arsenic e xpo sure s that are
o u t s i d e t h e normal range. T h i s w i l l i n c l u d e a n y necessary f o l l o w - u p s a m p l i n g ,
a n a l y s i s , and i n v e s t i g a t i o n t o h e l p i d e n t i f y t h e l i k e l y source o f e xpo sure , and t o
i m p l e m e n t a n a p p r o p r i a t e r e spon s e t h a t w i l l h e l p reduce t h e e xpo sure .

• I n yard s w i th ar senic E P C s gr ea t e r t h a n 2 4 0 m g / K g a c c e s s i b l e s o i l s
wou ld be removed to a d e p t h of 12 inche s and t r a n s p o r t e d o f f s i t e for
d i s p o s a l a t an a p p r o p r i a t e f a c i l i t y . The e x cava t i on areas would be
b a c k f i l l e d w i th c l ean so i l c o n t a i n i n g arsenic and l ead be low P R G s , and
p r e - r e m e d i a t i o n yard f e a t u r e s r e s t or ed . Based on R] da ta , it is e s t i m a t e d
tha t t h i s would occur at a t o t a l o f 113 r e s i d e n t i a l p r o p e r t i e s w i t h i n the
en t i r e s i t e .

• In y a r d s w i t h l ead E P C s grea t er t h a n 540 m g / K g , s u r f a c e s o i l s would b e
t i l l e d t o a d e p t h o f 6 inche s and t r e a t e d w i t h p h o s p h a t e . P r e - r e m e d i a t i o n
yard f e a t u r e s would th en be re s tored. Based on Rl d a t a , it is e s t i m a t e d
t h a t t h i s wou ld occur at a t o t a l of 89 r e s i d e n t i a l p r o p e r t i e s at the s i t e (it i s
e s t i m a t e d tha t 8 o f the p r o p e r t i e s w i t h l ead E P C s above 540 m g / K g a l s o
have arsenic E P C s above 240 m g / K g and wou ld t h e r e f o r e be r e m e d i a t e d
by so i l removal).

• To d a t e , EPA has s a m p l e d the so i l at a p p r o x i m a t e l y 75% of the
r e s i d e n t i a l p r o p e r t i e s w i t h i n t h e V B I 7 0 s i t e boundary. Because t h e
s p a t i a l p a t t e r n o f l ead and arsenic c o n t a m i n a t i o n i s v a r i a b l e between
p r o p e r t i e s , i t i s not p o s s i b l e to assess p o t e n t i a l r i sk s at a s p e c i f i c p r o p e r t y
w i t h o u t d a t a f r o m t h a t p r o p e r t y . T h e r e f o r e , u p o n request f r o m th e owner
or current r e s i d e n t (if access is gran t ed by the owner), EPA w i l l p r o v i d e
a program of o n - g o i n g t e s t i n g for l ead and arsenic in soil at any
r e s i d e n t i a l p r o p e r t y w i t h i n the s i t e b o u n d a r i e s t h a t ha s no t a l r e a d y been
a d e q u a t e l y t e s t e d . I f t h e l e a d E P C exceed s 5 4 0 m g / K g a n d t h e arsenic
EPC is be low 240 m g / K g , s o i l at the p r o p e r t y wou ld be t i l l e d and t r ea t ed
w i t h p h o s p h a t e . I f t h e arsenic E P C exc e ed s 2 4 0 m g / K g , s o i l would b e
removed a n d d i s p o s e d o f f s i t e . T h i s s a m p l i n g program w i l l operat e f o r a s
l o n g as the remedy opera t e s .

J : \ 0 1 0 0 8 5 x \ F i n a l Repor t \FS Repor t .do c October 2001
E S - 1 0



V a s q u e z B o u l e v a r d / I n t e r s t a t e 7 0 S u p e r f u n d S i t e
O p e r a b l e U n i t 1
F e a s i b i l i t y S t u d y Report

A l t e r n a t i v e 3 - C o m m u n i t y H e a l t h P r o g r a m , T a r g e t e d Removal a n d D i s p o s a l

A l t e r n a t i v e 3 c o n t a i n s t h e f o l l o w i n g p r i n c i p a l c o m p o n e n t s :

• I m p l e m e n t a t i o n o f a c o m m u n i t y h e a l t h p r o g r a m , i d e n t i c a l t o the one d e s c r i b e d
for A l t e r n a t i v e 2 , e x c ep t tha t in f u t u r e r e spon s e a c t i o n s on s o i l s would e n t a i l
removal a n d o f f s i t e d i s p o s a l .

• In yard s w i t h ar senic E P C s grea t er than 240 m g / K g or w i t h l ead E P C s above 540
m g / K g a c c e s s i b l e s o i l s would be removed to a d e p t h o f 12 inche s and t r a n s p o r t e d
o f f s i t e f o r d i s p o s a l a t an a p p r o p r i a t e f a c i l i t y . The e x cava t i on areas w o u l d b e
b a c k f i l l e d w i t h c l e a n soi l c o n t a i n i n g arsenic and l e a d be low P R G s , and pre-
r e m e d i a t i o n yard f e a t u r e s r e s tored . Based on RJ d a t a , i t i s e s t i m a t e d tha t t h i s
wou ld occur at a t o t a l o f 202 r e s i d e n t i a l p r o p e r t i e s ( 1 0 5 p r o p e r t i e s for arsenic
o n l y , 8 for both arsenic and l e a d , and 89 for l ead o n l y ) .

• I m p l e m e n t a t i o n o f a s a m p l i n g program i d e n t i c a l t o the one d e s c r i b e d under
A l t e r n a t i v e 2 . U n d e r t h i s a l t e r n a t i v e , a t p r o p e r t i e s w i t h l ead E P C s greater t h a n
540 m g / K g or w i t h arsenic E P C s grea t er t h a n 240 m g / K g , soil w o u l d be removed
a n d d i s p o s e d o f f s i t e .

A l t e r n a t i v e 4 - C o m m u n i t y H e a l t h Program, E x p a n d e d Removal and D i s p o s a l

A l t e r n a t i v e 4 c o n t a i n s t h e f o l l o w i n g p r i n c i p a l c omponen t s :

• I m p l e m e n t a t i o n o f a c o m m u n i t y h e a l t h p r o g r a m , i d e n t i c a l to the one d e s c r i b ed
for A l t e r n a t i v e 3.

• In yards w i t h arsenic E P C s greater than 128 m g / K g or w i th l ead E P C s above 540
m g / K g a c c e s s i b l e s o i l s wou ld be removed to a d e p t h of 12 inches and t r a n s p o r t e d
o f f s i t e f o r d i s p o s a l a t an a p p r o p r i a t e f a c i l i t y . The e x c a v a t i o n areas would b e
b a c k f i l l e d w i t h c l ean s o i l c o n t a i n i n g arsenic and l e a d be low P R G s , and pre-
r e m e d i a t i o n yard f e a t u r e s re s tored. Based on Rl da ta , it is e s t i m a t e d that t h i s
wou ld occur at a t o t a l of 403 r e s i d e n t i a l p r o p e r t i e s (306 p r o p e r t i e s for arsenic
o n l y , 31 for both arsenic and l e a d , and 66 for l ead o n l y ) .

• I m p l e m e n t a t i o n of a s a m p l i n g program i d e n t i c a l to the one de s cr ibed under
A l t e r n a t i v e 2 . U n d e r t h i s a l t e r n a t i v e , a t p r o p e r t i e s w i th l ead E P C s greater than
540 m g / K g or w i t h arsenic E P C s greater than 128 m g / K g , so i l would be removed
a n d d i s p o s e d o f f s i t e .
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A l t e r n a t i v e 5 - Removal and D i s p o s a l

A l t e r n a t i v e 5 c o n t a i n s t h e f o l l o w i n g p r i n c i p a l c o m p o n e n t s :

• In yards w i t h arsenic E P C s g r e a t e r t h a n 47 m g / K g or w i t h lead E P C s above 208
m g / K g a c c e s s i b l e s o i l s wou ld be removed to a d e p t h of 12 inches and t r a n s p o r t e d
o f f s i t e for d i s p o s a l at an a p p r o p r i a t e f a c i l i t y . The excavation areas would be
b a c k f i l l e d w i t h c l ean so i l c o n t a i n i n g arsenic and l ead be low P R G s , and pre-
r e m e d i a t i o n yard f e a t u r e s re s tored.

T h i s a l t e r n a t i v e would a l s o i n c l u d e s a m p l i n g o f p r o p e r t i e s t h a t were n o t s a m p l e d d u r i n g t h e R J
w i t h so i l removal at p r o p e r t i e s where l ead or arsenic exceed the a c t i o n l e v e l s . It i s e s t i m a t e d that s o i l
removal wou ld be required at a t o t a l of 2 ,122 r e s i d e n t i a l p r o p e r t i e s .

C O M P A R A T I V E A N A L Y S I S O F A L T E R N A T I V E S

T h e r e m e d J a l a l t e r n a t i v e s were e v a l u a t e d a g a i n s t t h e t h r e s h o l d a n d b a l a n c i n g c r i t e r i a s p e c i f i e d i n
t h e N C P a n d F S G u i d a n c e t o ensure t h a t t h e s e l e c t e d r e m e d i a l a l t e r n a t i v e w i l l : p r o t e c t human h e a l t h a n d
the e n v i r o n m e n t ; c o m p l y w i th or i n c l u d e a waiver o f A p p l i c a b l e or R e l e v a n t and A p p r o p r i a t e
r e q u i r e m e n t s ( A R A R s ) ; b e c o s t - e f f e c t i v e ; u t i l i z e p ermanent s o l u t i o n s a n d a l t e r n a t i v e t r ea tment
t e c h n o l o g i e s or resource recovery t e c h n o l o g i e s to the m a x i m u m ex t en t p r a c t i c a b l e ; and a d d r e s s the
s t a t u t o r y p r e f e r e n c e f o r t r ea tment a s a p r i n c i p a l e l e m e n t . T h e m o d i f y i n g c r i t e r i a o f S t a t e a n d C o m m u n i t y
a c c e p t a n c e w i l l b e addre s s ed by th e USEPA a f t e r th e FS i s c o m p l e t e d and p r i o r t o th e f i n a l i z a t i o n o f th e
Record of Dec i s i on.

T h e nine e v a l u a t i o n c r i t e r i a s p e c i f i e d i n t h e N a t i o n a l C o n t i n g e n c y P l a n ( N C P ) are:

• T h r e s h o l d C r i t e r i a
Overal l P r o t e c t i o n o f H u m a n H e a l t h and th e Environment
C o m p l i a n c e wi th A R A R s
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• P r i m a r y B a l a n c i n g C r i t e r i a
S h o r t - T e r m E f f e c t i v e n e s s
L o n g - T e r m E f f e c t i v e n e s s a n d Permanence
R e d u c t i o n o f T o x i c i t y , M o b i l i t y a n d V o l u m e T h r o u g h T r e a t m e n t
I m p l e m e n t a b i l i t y
Cost

• M o d i f y i n g C r i t e r i a
S t a t e A c c e p t a n c e
C o m m u n i t y A c c e p t a n c e

D e t a i l e d a n a l y s e s were p e r f o r m e d f or each a l t e r n a t i v e , a p p l y i n g each o f th e t h r e s h o l d and
p r i m a r y b a l a n c i n g c r i t e r i a . T h e r e m e d i a l a l t e r n a t i v e s were a l s o e v a l u a t e d c o m p a r a t i v e l y , r e l a t i v e t o o n e
another , w i t h i n each cr i t er ion.

The No A c t i o n A l t e r n a t i v e i s no t e v a l u a t e d in the c o m p a r a t i v e a n a l y s i s , bu t i s c on s id er ed a s th e
b a s e l i n e c o n d i t i o n . T h e B a s e l i n e H u m a n H e a l t h R i s k A s s e s s m e n t i n d i c a t e s t h a t n o f u r t h e r a c t i o n w o u l d
be e f f e c t i v e in p r e v e n t i n g e x p o s u r e s to ar senic in s o i l above a l x l O " 4 l i f e t i m e cancer r i sk , a chronic
hazard greater than 1, or a sub-chronic hazard q u o t i e n t grea t er t h a n 1 for r e s i d e n t s who have average or
central t e n d e n c y exposure s . H o w e v e r , i f no f u r t h e r a c t i o n i s t a k e n a t the s i t e , s c r e en ing l e v e l c a l c u l a t i o n s
sugge s t t h a t h i g h rate s o f s o i l i n t a k e a s s o c i a t e d w i t h s o i l p i c a b ehav ior in c h i l d r e n m i g h t r e s u l t in doses o f
arsenic whi ch exceed an acute hazard q u o t i e n t of 1, even for the c e n t r a l t e n d e n c y p i c a expo sure scenario.
A l s o , no f u r t h e r a c t i o n wou ld not meet the RAOs for arsenic s ince th ey are e s t a b l i s h e d to be p r o t e c t i v e of
RJV1E exposures .

F o r l e a d , i n order t o h e l p d e t e r m i n e whe ther t h e I E U B K mode l i s y i e l d i n g r e l i a b l e p r e d i c t i o n s a t
t h e V B / I 7 0 s i t e , U S E P A compared t h e I E U B K mode l p r e d i c t i o n s t o a c t u a l ob s ervat ions o f b l ood lead
l e v e l s in th e p o p u l a t i o n o f c h i l d r e n c u r r e n t l y l i v i n g a t th e s i te. Even t h o u g h th e a v a i l a b l e d a t a ar e f r o m
s t u d i e s tha t were no t d e s i g n e d to s u p p o r t r i sk a s s e s smen t , th ey do s u p p o r t the f o l l o w i n g :

A. Elevat ed blood lead l e v e l s occur in c h i l d r e n r e s i d i n g w i t h i n the site.
B. Soil is not l i k e l y to be the main source of e l e v a t e d b lood l ead l e v e l s .
C. E l e v a t i o n s ar e no t c l e a r l y d i f f e r e n t f r o m areas o u t s i d e V B / I 7 0 .
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One a l t e r n a t i v e IEUBK mode l run u s i n g r e c e n t l y p u b l i s h e d d a t a on s o i l i n g e s t i o n rates f o r c h i l d r e n
( S t a n e k & C a l a b r e s e , 2000), t h e s i t e - s p e c i f i c r e l a t i v e b i o a v a i l a b i l i t y a n d s i t e s p e c i f i c s o i l / d u s t ra t i o
a d j u s t m e n t s p r e d i c t s t h a t no f u r t h e r a c t i o n w o u l d b e e f f e c t i v e in a c h i e v i n g th e RAO for l e a d . The
I E U B K mode l r u n u s i n g d e f a u l t a s s u m p t i o n s f o r a l l p a r a m e t e r s e x c ep t t h e s i t e s p e c i f i c r e l a t i v e
b i o a v a i l a b i l i t y and s o i l / d u s t r a t i o p r e d i c t s t h a t no f u r t h e r a c t i o n wou ld no t b e e f f e c t i v e in a c h i e v i n g the
RAO for l ead in s o i l . The range o f r e s u l t s r e f l e c t s t h e u n c e r t a i n t y in p r e d i c t i n g whe ther f u r t h e r a c t i o n i s
required to achieve the RAO for l e a d at the s i t e .

A summary of the c o m p a r a t i v e a n a l y s i s i s p r o v i d e d below.

O v e r a l l P r o t e c t i o n o f H u m a n H e a l t h

T h e r e i s no t a l a r g e d i f f e r e n c e i s the p e r f o r m a n c e o f each o f the a l t e r n a t i v e s a g a i n s t t h i s c r i t e r i o n . '
O v e r a l l , however, the h i g h e s t l e v e l o f p r o t e c t i o n of human h e a l t h as measured by the r equ i r emen t s o f the
RAOs, w o u l d be achieved by A l t e r n a t i v e 3 . Removal and o f f s i t e d i s p o s a l o f yard s o i l s w i th arsenic E P C s
above 240 m g / K g or l ead E P C s gr ea t e r than 540 m g / K g wou ld be e f f e c t i v e in p r e v e n t i n g expo sure to
th e s e s o i l s , which are o f the greate s t concern wi th re spec t to human h e a l t h risk. For other p r o p e r t i e s ,
i m p l e m e n t a t i o n of a c o m m u n i t y h e a l t h program w o u l d be e x p e c t e d to be e f f e c t i v e in m a n a g i n g the
r e m a i n i n g r i s k s f r o m s o i l s du e t o t h e c o m p o n e n t s o f e d u c a t i o n , b i o m o n i t o r i n g , source s a m p l i n g and
a n a l y s i s , a n d re sponse a c t i o n s a s necessary. I n a d d i t i o n , t h e c o m m u n i t y h e a l t h program would p r o v i d e
a d d i t i o n a l p r o t e c t i o n f o r t h e c o m m u n i t y , because i t wou ld p r o v i d e t h e mechani sm f o r e v a l u a t i n g other
sources o f l e a d ( such as l ead p a i n t ) that may cause e x p o s u r e s in the f u t u r e , and for e v a l u a t i n g so i l p i c a
behav ior which may be a s s o c i a t e d w i t h other r i sks in a d d i t i o n to the ri sk of acute arsenic expo sure .

A l t e r n a t i v e 2 may p r o v i d e a s i m i l a r l eve l of p r o t e c t i o n compared to A l t e r n a t i v e 3, but there is
some u n c e r t a i n t y a s s o c i a t e d w i t h th e t i l l i n g / t r e a t m e n t c o m p o n e n t t o a d d r e s s s o i l s w i th l ead E P C s above
540 m g / K g . U n c e r t a i n t i e s ar e a s s o c ia t ed w i th th e e f f e c t o f t i l l ing on s u r f a c e so i l c o n c e n t r a t i o n s
( c o n c e n t r a t i o n p r o f i l e s were not generated wi th d e p t h or in d i f f e r e n t yard l o c a t i o n s for the target
p r o p e r t i e s , a n d t h e r e f o r e t h e r e s u l t a n t l ead c o n c e n t r a t i o n s i n s u r f a c e soi l a f t e r t i l l i n g a r e d i f f i c u l t t o
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p r e d i c t ) . A l s o , t h e e f f e c t i v e n e s s o f p h o s p h a t e t r e a t m e n t i s u n c e r t a i n ( s i t e - s p e c i f i c t e s t i n g wou ld b e
required to d e t e r m i n e the c h e m i c a l f o r m and a p p l i c a t i o n ra t e; t h i s wou ld l ead to a d e l a y of at l eas t a year
i n i m p l e m e n t i n g t h i s p o r t i o n o f t h e remedy).

A l t e r n a t i v e 4 d i f f e r s f r o m A l t e r n a t i v e 3 b y a d d i n g so i l removal f r o m p r o p e r t i e s w i t h arsenic
c o n c e n t r a t i o n s grea t er t h a n 1 2 8 m g / K g . T h i s a l t e r n a t i v e w a s d e v e l o p e d a n d e v a l u a t e d based o n C D P H E
comment s r e g a r d i n g c l e a n u p g o a l s a t t h e a d j a c e n t G l o b e v i l l e s i t e (see A p p e n d i x D). Based on th e
f i n d i n g s o f t h e B a s e l i n e H u m a n H e a l t h R i s k A s s e s s m e n t , t h i s arsenic E P C corr e spond s t o a p o i n t
e s t i m a t e ri sk l e v e l o f 8 x 10"5. T h e r e f o r e t h e a d d i t i o n a l removal w o u l d a d d r e s s r i sks w i t h i n E P A ' s
a c c e p t a b l e r i sk range and w o u l d p r o v i d e t h i s l e v e l o f p r o t e c t i o n f or the 99^ p e r c e n t i l e o f the expo s ed
p o p u l a t i o n ; e x p o s u r e s which are very l i k e l y not o c curr ing at the s i t e . The RAO to prevent a d d i t i o n a l
l i f e t i m e cancer r i sk due to i n g e s t i o n of ar s en i c in so i l and homegrown v e g e t a b l e s was e s t a b l i s h e d based
on the f i n d i n g s o f the r i sk a s s e s s m e n t , c o n s i s t e n t w i t h the g u i d a n c e s e t ou t in the O S W E R D i r e c t i v e
9355.0-30 "Role o f t h e B a s e l i n e R i s k A s s e s s m e n t i n S u p e r f u n d R e m e d y S e l e c t i o n Decisions". I n pan.
t h i s g u i d a n c e s t a t e s tha t "Where the c u m u l a t i v e c a r c i n o g e n i c s i t e r i sk to an i n d i v i d u a l based on
r ea s onab l e m a x i m u m e x p o s u r e f or both current and f u t u r e l a n d u s e i s l e s s that 10 '4 , and th e non-
c a r c i n o g e n i c hazard q u o t i e n t i s l e s s t h a n 1, a c t i o n i s not warranted u n l e s s th ere are adverse e n v i r o n m e n t a l
impac t s . " T h e d i r e c t i v e f u r t h e r s t a t e s t h a t c o n s i d e r a t i o n o f u n c e r t a i n t i e s i n t h e b a s e l i n e ri sk as s e s sment
m a y l e a d a r i sk manager t o d e c i d e tha t r i sk s lower t h a n 1 0 ' 4 a r e u n a c c e p t a b l e , t r i g g e r i n g t h e need f o r
r e m e d i a l a c t i on . EPA cons id er ed the u n c e r t a i n t y in th e arsenic r i sk c a l c u l a t i o n s f or V B / 1 7 0 t o d e t e r m i n e
whether r e m e d i a l a c t i o n is needed at p r o p e r t i e s where r i sk s are p r e d i c t e d to be l e s s than or equal to 10~4.
T h e u n c e r t a i n t y a n a l y s i s i n t h e B a s e l i n e H u m a n H e a l t h Risk A s s e s s m e n t i n d i c a t e s t h a t ac tua l ri sks a r e
much more l i k e l y to be lower t h a n the c a l c u l a t e d p o i n t e s t i m a t e s of risks. P r o v i d i n g p r o t e c t i o n at the 1 x
10 '4 ri sk l ev e l based on th e p o i n t e s t i m a t e s o f risk i s l i k e l y t o p r o v i d e a l e v e l o f p r o t e c t i v e n e s s f o r t h e
RME scenario in the range of 2 x 10"5 to 7 x 10~5. T h e r e f o r e , it is not necessary to p e r f o r m soil
r emoval s where arsenic E P C s exceed 128 m g / K g in order to achieve p r o t e c t i v e n e s s in t h i s range for the
RME scenario.

J : \ O I 0 0 8 5 x \ F i n a l R e p o r t \ F S R e p o r t . d o c October 2001
E S - 1 5



V a s q u e z B o u l e v a r d / I n t e r s t a t e 7 0 S u p e r f u n d S i t e
O p e r a b l e U n i t 1
F e a s i b i l i t y S t u d y Report

A l t e r n a t i v e 5 w o u l d p r o v i d e t h e h i g h e s t l e v e l o f l o n g - t e r m p r o t e c t i o n a n d permanence a g a i n s t
r i s k s a s s o c i a t e d w i t h s o i l s because s o i l s w i t h ar s en i c and l e a d at l e v e l s o f concern would be removed
f r o m the s i t e . H o w e v e r , th e e x t e n s i v e r e m o v a l s w o u l d e n t a i l s hor t - t e rm r i sk s t o th e c o m m u n i t y due t o th e
pre s ence and o p e r a t i o n o f heavy e q u i p m e n t and the l a r g e number o f t r u c k t r i p s required to d i s p o s e
excavated soil o f f s i t e a n d t o t ran spor t c l ean f i l l t o t h e s i t e . I n a d d i t i o n , f r o m a communi ty p e r s p e c t i v e
A l t e r n a t i v e 5 may no t p r o v i d e the h i g h e s t o v e r a l l p r o t e c t i o n s ince i t i s l i k e l y t h a t o ther sources o f l ead
e x i s t tha t wou ld no t b e i d e n t i f i e d under t h i s a l t e r n a t i v e and the occurrence o f s o i l p i c a b ehavior wou ld no t
be a f f e c t e d . The USEPA spon sor ed a s t u d y in urban areas o f B a l t i m o r e , Boston and C i n c i n n a t i t o
i n v e s t i g a t e t h e e f f i c a c y o f s o i l and d u s t a b a t e m e n t t e c h n i q u e s in r e d u c i n g b l o o d lead va lue s in c h i l d r e n
(USEPA 1995). Because o f t h e s t u d y d e s i g n , t h i s i n v e s t i g a t i o n i s u s u a l l y r e f e r r e d t o a s t h e "three c i t i e s
s tudy". A m o n g t h e k e y f i n d i n g s o f t h i s s t u d y w a s t h e c o n c l u s i o n t h a t :

"... s o i l aba t ement a l o n e w i l l have l i t t le or no e f f e c t on r e d u c i n g e x p o s u r e to l ead u n l e s s there i s
a s u b s t a n t i a l amount of l e a d in s o i l and u n l e s s t h i s l ead i s the p r i m a r y source of l ead in house dus t"

The report did not r i g o r o u s l y d e f i n e " s u b s t a n t i a l " , but i t was o n l y when so i l lead l e v e l s were
h i g h e r t h a n 1,000 to 2,000 m g / K g tha t a b e n e f i t f r o m s o i l r e m e d i a t i o n was d e t e c t i b l e . C o n v e r s e l y , in two
c i t i e s where soi l l ead l e v e l s were m a i n l y l e s s t h a n 1,000 m g / K g , no s u b s t a n t i a l decrease in b lood l e a d s
c o u l d b e d e t e c t e d f o l l o w i n g s o i l r e m e d i a t i o n . A s noted e a r l i e r , 9 9 % o f a l l p r o p e r t i e s t e s t e d i n Phas e I I I a t
t h e V B / I 7 0 s i t e have soi l l ead c o n c e n t r a t i o n s b e l ow 700 m g / K g , w i t h o n l y three p r o p e r t i e s b e ing above
1,000 m g / K g . A l s o r e ca l l tha t , at the V B / 1 7 0 s i t e , a v a i l a b l e d a t a i n d i c a t e tha t o n l y about 34% of the mass
of i n t e r i o r dus t a p p e a r s to be d er iv ed f r o m yard s o i l . T h u s , i t a p p e a r s t h a t n e i t h e r of the two c o n d i t i o n s
needed for soi l removal to be e f f e c t i v e are l i k e l y to a p p l y at most p r o p e r t i e s at the V B / 1 7 0 s i te .

C o m p l i a n c e w i th A p p l i c a b l e o r R e l e v a n t a n d A p p r o p r i a t e R e q u i r e m e n t s

All o f th e r e m e d i a l a l t e r n a t i v e s e v a l u a t e d in th e c o m p a r a t i v e a n a l y s i s would b e e x p e c t e d t o
c o m p l y wi th A R A R s . A R A R s r e l a t i n g t o th e g e n e r a t i o n o f f u g i t i v e d u s t and lead c onc en t ra t i on s in
ambient a ir wou ld be a p p l i c a b l e t o the range o f e n g i n e e r i n g a c t i on s under e v a l u a t i o n . A l t h o u g h the
p o t e n t i a l e x i s t s f o r du s t g e n e r a t i o n d u r i n g so i l t i l l i n g a n d e x cava t i on , a n d t ranspor t a n d b a c k f i l l i n g
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a c t i v i t i e s , e n g i n e e r i n g c o n t r o l s w o u l d b e r e a d i l y i m p l e m e n t a b l e a n d e f f e c t i v e t o a c h i e v i n g c o m p l i a n c e
w i t h t h e a p p l i c a b l e r e g u l a t i o n s . A R A R s r e l a t i n g t o t h e c h a r a c t e r i z a t i o n , t r a n s p o r t a n d d i s p o s a l o f s o l i d
wastes w o u l d be a p p l i c a b l e for e x cava t ed s o i l s and wou ld be met by s t a n d a r d c o n s t r u c t i o n and
t r a n s p o r t a t i o n pra c t i c e s .

S h o r t - T e r m E f f e c t i v e n e s s

A l t e r n a t i v e 3 p r o v i d e s t h e h i g h e s t l ev e l o f short-term e f f e c t i v e n e s s . S o i l removal a c t i on s c o u l d
be q u i c k l y and e f f e c t i v e l y i m p l e m e n t e d w i t h l i t t l e r i sk t o workers or th e c ommuni ty . I m p l e m e n t a t i o n o f
the c o m m u n i t y h e a l t h program wou ld be e x p e c t e d to be e f f e c t i v e in m a n a g i n g the r i sk s in other p o r t i o n s
of the s i t e r e l a t e d to l ead and arsenic in s o i l s due to the c o m p o n e n t s of e d u c a t i o n , b i o m o n i t o r i n g , soi l
s a m p l i n g and a n a l y s i s , and r e spons e a c t i o n s when warranted.

A l t e r n a t i v e 2 p r o v i d e s a s l i g h t l y lower l e v e l o f short- term e f f e c t i v e n e s s t h a n A l t e r n a t i v e 3 ,
p r i m a r i l y because t i l l i n g / t r e a t m e n t a c t i o n s wou ld b e d e l a y e d w h i l e t r e a t a b i l i t y t e s t i n g w a s p e r f o r m e d a n d
because there would b e some u n c e r t a i n t i e s w i th the i m m e d i a t e e f f e c t i v e n e s s o f the t i l l i n g / t r e a t m e n t
a c t i v i t i e s due to l a c k o f d a t a on l e a d c o n c e n t r a t i o n s w i t h d e p t h and at d i f f e r e n t l o c a t i o n s in the targe t ed
yards.

A l t e r n a t i v e 4 p r o v i d e s a s l i g h t l y lower l e v e l o f shor t- t erm e f f e c t i v e s t h a n A l t e r n a t i v e 3 , p r i m a r i l y
because a d d i t i o n a l r emoval s a t p r o p e r t i e s w i t h arsenic E P C s greater t h a n 128 m g / K g would e n t a i l greater
ri sks due to the larger s cope of removal a c t i o n s and t r a n s p o r t a t i o n of excavated soil and c l ean b a c k f i l l
t h r o u g h ne ighborhood s t r e e t s , w h i l e no t c o n t r i b u t i n g to a d d i t i o n a l l ong- t erm p r o t e c t i o n o f human h e a l t h
as set out by the r equ ir ement s of the RAOs.

A l t e r n a t i v e 5 wou ld p r o v i d e the lowest l eve l o f short-term e f f e c t i v e n e s s because of increased
r i sk s to workers and the c ommuni ty due to the l ong- t erm o p e r a t i o n of heavy e q u i p m e n t in the r e s i d e n t i a l
areas and by truck t r a f f i c a s s o c ia t ed w i th t r a n s p o r t a t i o n of excavated so i l o f f s i t e and impor t o f c l ean
b a c k f i l l ( a p p r o x i m a t e l y 43,000 truck t r i p s would b e r equ ir ed).
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L o n g - T e r m E f f e c t i v e n e s s a n d Permanence

A l t e r n a t i v e 5 wou ld p r o v i d e th e h i g h e s t l e v e l o f l ong- t e rm e f f e c t i v e n e s s and permanence a g a i n s t
r i s k s a s s o c i a t e d w i t h s o i l s , because al l soil w i t h l ead or arsenic E P C s above l e v e l s o f concern wou ld be
removed f r o m the s i t e . However , f r o m a c o m m u n i t y p e r s p e c t i v e i t may not p r o v i d e the h i g h e s t ov e ra l l
p r o t e c t i o n since i t i s l i k e l y that there are o ther sources of l e a d ( s u c h as l e a d - b a s e d p a i n t ) , which wou ld
not be e v a l u a t e d and the occurrence of s o i l p i c a behavior w o u l d not be a f f e c t e d . A l t e r n a t i v e s 2, 3 and 4
would p r o v i d e a h i g h l e v e l o f l o n g - t e r m e f f e c t i v e n e s s by a d d r e s s i n g s o i l s w i t h l ead or arsenic E P C s at
l e v e l s above r i sk-ba s ed o b j e c t i v e s b y t i l l i n g a n d t r e a t m e n t a n d / o r removal . R i s k s a s s o c i a t e d w i th
r e m a i n i n g yard s o i l s wou ld be e f f e c t i v e l y managed by i m p l e m e n t a t i o n o f a c o m m u n i t y h e a l t h program
under the s e a l t e r n a t i v e s . T h e program would p r o v i d e t h e a d d i t i o n a l b e n e f i t t o t h e c o m m u n i t y o f
p r o v i d i n g a m e c h a n i s m f or i d e n t i f y i n g sources o f l ead e xpo sur e other t h a n s o i l s and aba t emen t
( a b a t e m e n t of e x t e r i o r l e a d - p a i n t wou ld be p e r f o r m e d under t h i s p rogram if s o i l s at a p r o p e r t y are an
i s sue, or by r e f e r r a l to ano th er program if s o i l s are not an i s s u e ) , and a program to reduce the l i k e l i h o o d
o f s o i l p i c a behavior in c h i l d r e n w i t h i n V B / 1 7 0 .

R e d u c t i o n o f T o x i c i t y , M o b i l i t y o r V o l u m e T h r o u g h T r e a t m e n t

A l t e r n a t i v e s 3, 4 and 5 do not c on ta in a t r e a t m e n t c o m p o n e n t and t h e r e f o r e A l t e r n a t i v e 2 would
r e s u l t in the h i g h e s t r e d u c t i o n o f t o x i c i t y and m o b i l i t y due to t r e a t m e n t . H o w e v e r , there are u n c e r t a i n t i e s
wi th the t r e a t m e n t proces s and s i t e - s p e c i f i c t e s t i n g would have to be p e r f o r m e d to e v a l u a t e the chemica l
f orm and a p p l i c a t i o n rate o f p h o s p h a t e and to e v a l u a t e the o v e r a l l t r e a t m e n t e f f e c t i v e n e s s once
i m p l e m e n t e d .

I m p l e m e n t a b i l i t y

A l t e r n a t i v e s 3, 4 and 5 wou ld be r e a d i l y i m p l e m e n t a b l e w i th s t a n d a r d e q u i p m e n t and services,
and adequa t e p e r s o n n e l would b e r e a d i l y a v a i l a b l e f or t h i s t y p e o f work. The c o n s t r u c t i o n t e c h n o l o g i e s
required to i m p l e m e n t these a l t e r n a t i v e s are c o m m o n l y used and w i d e l y a c c e p t e d . For A l t e r n a t i v e 2,
t i l l i n g o f r e s i d e n t i a l s o i l s m a y b e d i f f i c u l t t o i m p l e m e n t . Area s o f a c c e s s i b l e s o i l s w i t h i n yards a r e
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r e l a t i v e l y s m a l l and t y p i c a l l y have f e a t u r e s such as trees or l a r g e shrubs , wh i ch w o u l d make access and
i m p l e m e n t a t i o n o f d e e p t i l l i n g d i f f i c u l t u n l e s s t h e f e a t u r e s were removed a n d r e p l a c e d . I t i s l i k e l y t h a t
due t o access c o n s t r a i n t s t i l l ing w o u l d have t o b e p e r f o r m e d u s i n g r o t o t i l l e r s , which t y p i c a l l y have a
w o r k i n g d e p t h o f about 6 inches . Lead c o n c e n t r a t i o n s w i t h d e p t h have not been generat ed for the targe t
p r o p e r t i e s and i f d e e p e r t i l l ing i s f o u n d to be necessary to meet the RAOs i t wou ld be di f f i cul t to
i m p l e m e n t .

Cost

E s t i m a t e d costs f or each a l t e r n a t i v e c on s id e r ed in the c o m p a r a t i v e a n a l y s i s are shown below.
T h e s e costs i n c l u d e d i r e c t and i n d i r e c t c a p i t a l cos t s and review costs for 30 years ( t h e r e are no o p e r a t i o n
and m a i n t e n a n c e costs a s s o c i a t e d w i t h any of the a l t e r n a t i v e s ) .

R e m e d i a l A l t e r n a t i v e
A l t e r n a t i v e 2
A l t e r n a t i v e 3
A l t e r n a t i v e 4
A l t e r n a t i v e 5

N e t Present W o r t h Cost ( M i l l i o n s )
10.6
1 1 . 1
17.5

6 1 . 0 ' "

N o t e : ( 1 ) O f t h i s amount , a p p r o x i m a t e l y $15.6 m i l l i o n i s a s s o c ia t ed w i t h r e m e d i a t i o n o f p r o p e r t i e s w i t h arsenic E P C s above 4 7
m g / K g bu t be low 128 m g / K g .

A l l a l t e r n a t i v e s meet t h e t h r e s h o l d r e q u i r e m e n t s o f p r o t e c t i o n o f human h e a l t h a n d c o m p l i a n c e
w i t h A R A R s . A l t e r n a t i v e 3 p r o v i d e s a grea t er l e v e l o f o v e r a l l c e r t a i n t y f o r p r o t e c t i n g human h e a l t h
compared to A l t e r n a t i v e 2 and e n t a i l s lower costs than A l t e r n a t i v e s 4 and 5.
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